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FIGURE 3: PROJECTED ANNUAL PRIVATE EQUITY COMMITMENTS 
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FIGURE 6: RANGE OF PRIVATE EQUITY ALLOCATIONS IN YEAR 15 

UNDER VARIOUS RISK EXPERIENCES 
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FIGURE 7: RANGE OF PRIVATE EQUITY ALLOCATIONS IN YEAR 15 
UNDER VARIOUS CORRELATION EXPERIENCES 
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FIGURE 8: RANGE OF PRIVATE EQUITY ALLOCATIONS IN YEAR 15 
UNDER VARIOUS RETURN EXPERIENCES 
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FIGURE 10: 

Private Equity Allocation (Invested Capital as a Proportion of Total Assets) 
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SYSTEM AND METHOD FOR MAKING PRIVATE 
EQUITY COMMITMENTS 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to strategies 
for committing capital to the private equity portion of an 
investment portfolio. 

BACKGROUND OF THE INVENTION 

[0002] Unlike the public markets, capital invested in pri 
vate equity is not equal to the investor’s commitments to 
private equity. The unpredictable timing of capital calls and 
distributions of cash or stock complicate the relationship 
betWeen investments and commitments. As a result, inves 
tors often ?nd it dif?cult to achieve and maintain an asset 
allocation target. 

[0003] Among the decisions faced by private equity inves 
tors are the questions of hoW much capital to commit to the 
asset class and When to make additional commitments. 
These decisions should be determined by the investor’s asset 
allocation policy and, in particular, the desired allocation to 
private equity. HoWever, unlike the public markets, achiev 
ing and maintaining an asset allocation target for private 
equity is not a simple task. 

[0004] Private equity has three characteristics that com 
plicate the implementation of an asset allocation target. 
First, investors do not knoW When commitments to the asset 
class Will be invested. Investors must be prepared to respond 
to capital calls at any time during the investment period, 
Which typically extends from one to ?ve years. At the end of 
the period, invested capital may have fallen signi?cantly 
short of the amount committed. Second, investors do not 
knoW When capital Will be returned in the form of distribu 
tions. The allocation to the asset class can drop signi?cantly 
When distributions are large. Conversely, the allocation can 
rise unexpectedly if capital is retained Within the investment 
vehicle for longer than anticipated. Third, historical data 
shoWs that private equity performance has reached extremes 
not experienced in most other asset classes, implying that the 
future value of invested capital can be dif?cult to predict. 

[0005] The present invention provides a novel, systematic 
approach for making private equity commitments that 
addresses the unique complications associated With com 
mitting capital to private equity. 

SUMMARY OF THE INVENTION 

[0006] The present invention manages private equity com 
mitments in a Way that directly links these decisions to the 
investor’s asset allocation policy. In one embodiment, tar 
gets are established for both invested capital and committed 
capital in the private equity portion of an investor’s portfo 
lio. Invested capital represents the true exposure to private 
equity and its target is determined ?rst, Within the overall 
asset allocation process. Committed capital is de?ned as the 
market value of invested capital plus commitments that have 
yet to be invested. In one embodiment, the committed 
capital target is determined using a formula that maximiZes 
the probability of reaching the invested capital target. The 
formula links the committed capital target to, among other 
things, an expected rate of return of the liquid portion of an 
investor’s portfolio, an expected rate of return of the private 
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equity portion of the portfolio, an expected rate at Which 
distributions are paid from the private equity portion of the 
portfolio, and an expected rate at Which capital commit 
ments associated With the private equity portion of the 
portfolio are invested. 

[0007] Once the committed capital target is calculated, 
decisions regarding neW commitments are made systemati 
cally. Investors make neW commitments When committed 
capital falls short of its target. NeW commitments are 
delayed When committed capital exceeds its target. The 
target requires regular monitoring, Which ensures that future 
commitments re?ect past performance. 

[0008] As described beloW, the commitment strategies of 
the present invention Were evaluated using Monte-Carlo 
simulations. Commitment strategies Were evaluated accord 
ing to several criteria, including the standard deviation of the 
invested capital allocation. The standard deviation When 
using the commitment strategy of the present invention is 
1.8%, comparing favorably to 2.8% for a popular alternative 
approach. Simulations also shoW invested capital converg 
ing to its target more quickly When using the commitment 
methodology of the present invention. 

[0009] Investors using the commitment strategies of the 
present invention reduce the guessWork involved in the 
commitment decision. They also increase the likelihood of 
achieving the allocation target for invested capital and 
ensure that future commitments are adjusted according to 
past experience. 

BRIEF DESCRIPTION OF THE FIGURES 

[0010] FIG. 1 is a graph shoWing annual investments and 
distributions by fund age for a sample of liquidated funds 
used for modeling cash ?oWs for an ongoing investment in 
private equity, in accordance With the present invention. 

[0011] FIG. 2 is a graph shoWing cumulative annual 
investments, distributions, and net asset value by fund age 
for a sample of liquidated funds used for modeling cash 
?oWs for an ongoing investment in private equity, in accor 
dance With the present invention. 

[0012] FIG. 3 is a graph shoWing projected annual private 
equity commitments in a deterministic simulation used to 
test the private equity commitment methodology of the 
present invention. 

[0013] FIG. 4 is a graph shoWing projected annual private 
equity allocations in a deterministic simulation used to test 
the private equity commitment methodology of the present 
invention. 

[0014] FIG. 5 is a graph shoWing the projected distribu 
tion of private equity allocation in a stochastic analysis used 
to test the private equity commitment methodology of the 
present invention. 

[0015] FIG. 6 is a graph shoWing a range of private equity 
allocations under various risk experiences, in accordance 
With the present invention. 

[0016] FIG. 7 is a graph shoWing a range of private equity 
allocations under various correlation experiences, in accor 
dance With the present invention. 

[0017] FIG. 8 is a graph shoWing a range of private equity 
allocations under various return experiences, in accordance 
With the present invention. 
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[0018] FIG. 9 is a graph showing the projected distribu 
tion of private equity allocations using a constant 5% annual 
commitment strategy. 

[0019] FIG. 10 is a graph shoWing the projected distribu 
tion of private equity allocations using a constant annual 
commitment strategy, calibrated so that the median alloca 
tion converges to the target. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0020] In vieW of the unique characteristics of private 
equity, decisions regarding the amount and timing of capital 
commitments are challenging. The present invention pro 
vides an approach for managing private equity capital com 
mitments that directly links these decisions to an investor’s 
asset allocation target for the private equity portion of the 
investor’s portfolio. The approach provided by the present 
invention is designed to minimiZe the differences betWeen 
the target private equity allocation and the observed alloca 
tion. Furthermore, it provides a mechanism for adjusting 
future private equity commitments based on past experience. 

[0021] A detailed description of one embodiment of the 
present invention is set forth beloW, and organiZed as 
folloWs. First, a formula is described for determining private 
equity commitments. The formula is based on an investor’s 
asset allocation target, the expected returns for public and 
private markets, and the expected pattern of cash flows for 
a private equity program. In the second section, methods for 
modeling private equity cash flows and estimating key 
inputs to the formula are described. In the third section, 
commitment strategies are tested according to various sce 
narios for public and private market returns. The approach is 
also tested using Monte-Carlo simulations and a likely range 
of results are calculated. The fourth section compares the 
method of the present invention for determining private 
equity commitments With other approaches. 

[0022] A Formula for Private Equity Commitments 

[0023] The academic literature provides little guidance on 
hoW much capital to commit and When to recommit capital 
to the private equity portion of an investor’s portfolio. One 
article of note by Cardie, Cattanach and Kelley [2000] 
suggests a rule of thumb for deciding commitments. Spe 
ci?cally, they argue that investors should make a commit 
ment every tWo years in an amount equal to their asset 
allocation target, or, every year in an amount equal to half of 
the asset allocation target. Their recommended approach 
adds discipline to the process for deciding commitments. 
Many investors have developed similar rules of thumb. 
HoWever, these simple rules have tWo shortcomings. First, 
they do not provide a mechanism for modifying future 
commitments based on past performance. Second, there is 
no theoretical underpinning to ensure that the rule of thumb 
Will result in an appropriate allocation to the asset class. 

[0024] The present invention provides an approach for 
setting private equity commitments that addresses both of 
these shortcomings. In the present invention, a target is 
speci?ed for the amount of committed capital as a propor 
tion of the total portfolio. In other Words, just as an asset 
allocation strategy consists of targets for invested capital in 
each asset class, it should also include a target for committed 
capital in the case of private equity. Committed capital (in 
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the case of private equity) equals the market value of 
invested capital plus commitments that have yet to be 
invested. In the present invention, When committed capital 
in the private equity portion of the investor’s portfolio rises 
above the target, investors should delay further capital 
commitments in the private equity portion of the investor’s 
portfolio. When committed capital in the private equity 
portion of the investor’s portfolio falls beloW the target, 
investors should make neW capital commitments in the 
private equity portion of the investor’s portfolio. 

[0025] In the present invention, the target for committed 
capital (C*) in the private equity portion of an investor’s 
portfolio is linked to the target for invested capital (1*) in the 
private equity portion of the portfolio and four input param 
eters as set forth in equation (1) below: 

[0026] In equation (1), the expected rate of return on the 
liquid portion of the investor’s total portfolio is rL; the 
expected rate of return on the investor’s illiquid, private 
equity portfolio is rI; the parameter rDI is the rate at Which 
distributions are paid from the private equity portfolio, 
expressed as a percent of the market value of the portfolio; 
and the parameter rIN is the rate at Which capital commit 
ments are invested, expressed as a percent of the remaining 
(not yet invested) commitments. 
[0027] A derivation for Equation (1) is included in the 
appendix. The derivation is based on the assumption that the 
investor has established an allocation target for committed 
capital and sets commitments according to the target. A 
second assumption is that capital market expectations are 
realiZed in each year. In the public markets, expected returns 
are realiZed each year. In the private markets, both returns 
and cash flows are equal to expectations. When these 
assumptions are met, the ratio of committed capital to 
invested capital converges to a stable level captured in 
Equation The point of convergence is referred to as the 
steady-state ratio of committed capital to invested capital. 

[0028] In practice, return expectations are not realiZed in 
each year as per the derivation of Equation HoWever, 
unexpected returns are re?ected in the ongoing process of 
managing committed capital against a target. Past invest 
ment performance determines the amount of committed 
capital as a percentage of the total portfolio. Committed 
capital is then compared to its target to determine neW 
commitments. Thus, neW commitments are adjusted to com 
pensate for past performance. 

[0029] Equation (1) also provides a theoretical link 
betWeen the investor’s target for commitments and the target 
for invested capital. The target for invested capital should be 
set Within the overall asset allocation process. Then, once the 
parameters rL, rI, rm, and rIN are determined, the target for 
committed capital can be computed using the equation. In 
one embodiment, expected returns for the private and public 
markets, rL and r1, represent long-term expectations. With 
regard to private equity cash flows, many investors maintain 
cash flow models that already contain the information 
required to calculate rDI and rIN. The subject of cash flow 
modeling is considered beloW. 
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[0030] Modeling Private Equity Cash FloWs 

[0031] Regardless of the method used to determine com 
mitments, investors should have an understanding of the 
likely pattern of cash ?oWs for their private equity portfolio. 
Cash ?oWs depend on a number of factors, including the 
market environment and the characteristics of funds in 
Which the investor is participating. One approach to mod 
eling cash ?oWs begins With empirical analysis to identify 
historical cash ?oW patterns. Then, historical results are 
adjusted to re?ect the investor’s qualitative analysis. Con 
sideration of historical relationships provides a valuable test 
of the assumptions underlying the qualitative analysis. 

[0032] To demonstrate the use of a committed capital 
target as discussed in the preceding section, an empirical 
model for private equity cash ?oWs is used. The model is 
based on liquidated buyout and venture capital funds in the 
Venture Economics database for vintage years betWeen 1980 
and 2000. There are 283 funds in the sample after applying 
various ?lters to remove duplicate records and ensure rea 
sonable cash ?oW patterns. The analysis is restricted to 
liquidated funds because they have completed the entire 
fund lifecycle. Ongoing funds Would have complicated the 
analysis because their cash ?oWs are incomplete. 

[0033] Although the objective is to estimate cash ?oWs for 
an ongoing investment in private equity, cash ?oWs for a 
single fund are modeled ?rst. The single fund cash ?oW 
model is based on the aggregate of all of the cash ?oWs in 
the sample of funds. Funds are aggregated on a lifecycle 
basis rather than a calendar year basis, meaning that the 
investments and distributions for each fund age are summed, 
as shoWn in FIG. 1. Investments and distributions are 
expressed as a percentage of total committed capital. The net 
asset value, Which represents invested capital, is also aggre 
gated. The aggregate net asset value for each fund age is 
shoWn in FIG. 2, together With cumulative amounts for 
investments and distributions. 

[0034] By capturing the historical cash ?oW pattern for a 
broad cross-section of liquidated funds, the analysis pro 
vides a number of insights into the characteristics of private 
equity. It shoWs that the typical fund in the sample draWs 
doWn 88% of total commitments over its life-span, While 
65% of commitments are draWn doWn in the ?rst tWo years 
of the fund’s life. Distributions level off after year three. The 
ratio of total distributions to total paid-in capital for the 
typical fund is 2.4. Net asset value reaches its peak in year 
four. 

[0035] These characteristics describe all of the funds in the 
sample. In practice, investors should contrast the historical 
analysis With their particular private equity investments. 
Investors could customiZe the analysis by aggregating cash 
?oWs for speci?c sectors of the private equity market, then 
Weighting each sector according to their oWn portfolio 
Weights. For example, for a portfolio With 50% early stage 
venture capital and 50% large buyouts, the historical data 
used in the cash ?oW analysis should be restricted to include 
only these tWo sub-styles. Consideration of the existing 
market environment may also prompt adjustments to the 
historical cash ?oWs. Particular attention should be given to 
the internal rate of return implied by the historical data, 
Which could be inconsistent With the investor’s expected 
return on a forWard-looking basis. If the historical rate of 
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return is not expected to persist, a scaling factor can be 
applied to the historical distributions to re?ect the forWard 
looking expected return. 

[0036] Once inconsistencies betWeen the historical data 
and the particular portfolio have been addressed, and the 
single-fund cash ?oW model is established, the parameters 
rDI and rIN can be estimated. The parameters rDI and rIN refer 
to the cash ?oW characteristics of an ongoing private equity 
portfolio rather than a single fund. The ongoing portfolio 
consists of commitments to a series of funds, each fund 
characteriZed by the single fund cash ?oW model. Estimates 
for rDI and rIN are based on the same assumptions used to 
derive the committed capital target. First, neW commitments 
are made Whenever committed capital falls beloW its target. 
Second, capital market expectations are realiZed each year. 
As discussed in the Appendix, under these assumptions 
certain observations about a mature private equity portfolio 
can be made. First, the groWth rates for committed capital, 
invested capital and total capital converge to the same stable 
level, denoted g*. Second, the ratio of distributions to 
invested capital converges to a stable level, denoted rDI*. 
Third, the ratio of investments to uninvested commitments 
converges to a stable level, denoted rIN*. The ratios rDI* and 
rIN*, Which are referred to as steady-state ratios, provide 
estimates for rDI and rIN for use in Equation They are 
calculated using Equations (2) and (3) beloW. 

N (2) 
2 Distribution]- X (l + 51")!"1 

* 1:1 
7D! = N 

Z zvAvj-sl x (1 + go!“ 
j:l 

N (3) 

2 Investment]- X (l + f)!"1 
* 1:1 

rIN = 

UninvesledCommilmenlsj-il X (l + g“)j’l 
1 

[0037] While rDI* and rIN* describe the characteristics of 
an ongoing private equity portfolio, the inputs to Equations 
(2) and (3) are determined by the single-fund cash ?oW 
model. Inputs from the single fund cash ?oW model are 
summed across N fund ages, With each fund age denoted by 
j. In other Words, the private equity portfolio is diversi?ed 
across vintage years. The inputs Distributionj, NAVj, and 
Investment_ Were described earlier and illustrated in FIG. 2. 
The input JUninvested Commitmentsj, also based on the 
single fund cash ?oW model, represents the total commit 
ment amount less cumulative investments up to age j. 
Finally, the portfolio groWth rate, g*, determines the relative 
amount committed to each vintage year. Speci?cally, each 
vintage year receives a commitment larger than the previous 
year’s commitment, With the percentage difference equal to 
g* 

[0038] Just as the single fund cash ?oW model should be 
consistent With the investor’s particular portfolio, rDI* and 
rIN* should be reconciled With the investor’s anticipated 
cash ?oWs. In some circumstances, it may be appropriate to 
use other methods for calculating rDI and rIN, rather than 
relying on Equations (2) and This is most likely to be the 
case When the investor anticipates signi?cant changes in the 
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private equity portfolio. For example, if investments are 
currently concentrated in early stage venture capital but the 
investor plans to implement a neW portfolio dominated by 
buyouts, then the cash ?oW pattern for the total portfolio is 
likely to change. In these situations, it may be helpful to 
model speci?c components of the portfolio separately, as 
discussed in Takahashi and Alexander [2002]. Takahashi and 
Alexander suggest projecting cash ?oWs separately for each 
fund in Which an investor participates. Funds are then 
aggregated to obtain estimates for cash ?oWs and net asset 
values for the total portfolio. 

[0039] Testing the Committed Capital Target 

[0040] To assess the performance of the approach of the 
present invention through time and under different market 
conditions, several simulation tests Were conducted. Both 
deterministic and stochastic simulations Were used. In each 
of the tests, an investor Whose asset allocation target for 
invested capital is 10% Was considered. For simplicity it Was 
assumed that the remaining 90% of assets Was allocated to 
the US. public equity market. Private equity cash ?oWs 
Were assumed to conform to the historical cash ?oW model 
described above and summariZed in FIG. 2. Returns, risks, 
and correlations for the private and public markets Were 
based on the same historical period used to derive the cash 
?oWs, 1980 to 2000. These are described in Table 1 beloW. 
(The source of Table 1 is Wilshire 5000 for public markets 
and selected funds from Venture Economics database for 
private markets (283 liquidated funds Weighted 50% venture 
capital and 50% buyouts)). Sensitivity analysis Was also 
conducted by considering a broad range of alternative 
assumptions for returns, risks and correlations. 

TABLE 1 

HISTORICAL PERFORMANCE OF PRIVATE 
AND PUBLIC EQUITY MARKETS 1987-2000. 

Public Private 
Market Equity 

Mean Return 15.6% 18.2% 
Standard 14.6% 18.9% 
Deviation 
Correlation 25% 

[0041] With the assumptions shoWn in FIG. 2 and Table 
1, the targeted committed capital allocation Was calculated. 
Using Equation (2), it Was determined that the steady-state 
ratio for distributions as a percent of invested capital is 
26.7%. The steady-state ratio for investments as a percent of 
uninvested commitments, according to Equation (3), is 
50.3%. By applying these inputs to Equation (1), it Was 
found that the targeted allocation for committed capital is 
17%. 

[0042] For the deterministic simulation beloW, a targeted 
committed capital allocation of 17% Was used and it Was 
assumed that cash ?oWs and investment returns evolve 
according to expectations. The annual commitments from 
the simulation are shoWn in FIG. 3. Once the private equity 
program reaches a stable groWth rate, the desired 10% 
invested capital allocation requires an annual commitment 
of 2.8% of assets. As shoWn in FIG. 4, invested capital 
reaches Within 1% of the 10% target by the second year of 
the simulation, and then converges completely. The alloca 
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tion initially overshoots its target by 0.5% due to the large 
commitment to the ?rst vintage year. Diversifying the initial 
commitment across several vintage years can mitigate over 
shooting. 

[0043] A sensitivity analysis With respect to the return 
assumptions is provided in Table 2 beloW. Each cell in the 
table shoWs the targeted committed capital allocation for a 
different combination of private and public market returns. 
The table shoWs that the targeted committed capital alloca 
tion rises When the private equity return falls in relation to 
the public market return, and visa-versa. When the private 
and public market returns change by the same amount, there 
is little effect on the targeted committed capital allocation. 

TABLE 2 

COMMITTED CAPITAL TARGETS UNDER 
VARIOUS PUBLIC AND PRIVATE MARKET RETURN 

ASSUMPTIONS. 
Public Market Portfolio Return 

0% 5% 10% 15% 20% 25% 

0% 17.1% 18.0% 19.0% 19.9% 20.9% 21.9% 
Private 5% 16.2% 17.1% 18.1% 19.0% 20.0% 21.0% 
Market 10% 15.5% 116.3% 17.2% 18.1% 19.1% 20.1% 
Port- 15% 14.8% 15.5% 16.4% 17.3% 18.2% 19.1% 
folio 
Return 20% 14.1% 14.8% 15.6% 16.4% 17.3% 18.2% 

25% 13.6% 14.2% 14.9% 15.7% 16.5% 17.4% 

[0044] For a stochastic analysis, 1,000 Monte-Carlo simu 
lations Were generated assuming that private and public 
market returns are normally distributed and serially inde 
pendent. The same 17% committed capital target that Was 
used in the deterministic analysis Was applied. The results 
are shoWn in FIG. 5. Potential outcomes for the private 
equity allocation are described using ?ve points or percen 
tiles from the probability distribution. The median (50th 
percentile) results are approximately the same as the results 
of the deterministic scenario shoWn in FIG. 4. The median 
also converges to the 10% invested capital target. This result 
reinforces the practical value of the equations used to derive 
the committed capital target. It shoWs that the committed 
capital target has desirable properties even in a Monte-Carlo 
simulation context, in Which return expectations are not 
realiZed in each year. 

[0045] The other percentiles shoWn in FIG. 5 indicate the 
dispersion that investors might expect relative to their tar 
geted invested capital allocation. The invested capital allo 
cation drifts from its target When investment returns are 
unexpectedly high or loW. Because private equity positions 
cannot be readily rebalanced, discrepancies betWeen the 
observed allocation and the targeted allocation are not 
immediately corrected. Dispersion relative to the targeted 
allocation can be described by con?dence intervals. The 5th 
and 95th percentiles in FIG. 5 describe a 90% con?dence 
interval for the invested capital allocation. The 1St and 99th 
percentiles describe a 98% con?dence interval. The chart 
shoWs that the amount of dispersion remains relatively 
constant after the private equity portfolio reaches its third 
year. 

[0046] The results in FIG. 5 are subject to estimation error 
When investment returns do not conform to expected return, 
risk and correlation assumptions. To measure sensitivity to 
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the underlying capital market assumptions, the range of 
outcomes Was recalculated for the invested capital allocation 
according to different assumptions for return, risk and cor 
relation. The range of outcomes Widens When private equity 
risk rises, as shoWn in FIG. 6. The range of outcomes also 
Widens When the correlation betWeen the private and public 
market portfolios falls, as shoWn in FIG. 7. Neither of these 
results is surprising. The range of outcomes is positively 
related to the realiZed private equity return, as shoWn in 
FIG. 8, although the effect of changing the return is not as 
great as the effect of changing the risk and correlation 
assumptions. 

[0047] Comparison to Other Commitment Strategies 

[0048] To demonstrate the differences betWeen the meth 
odology of the present invention and a commonly used 
approach in Which the annual commitment percentage is 
constant, tWo alternative strategies Were tested, and the same 
Monte-Carlo simulation tests applied above Were used. The 
?rst strategy is based on Cardie, Cattanach, and Kelly 
[2000], Who suggest a commitment each year equal to half 
of the asset allocation target. Using a 10% asset allocation 
target, the annual commitment is 5% of the portfolio. For the 
second strategy, the annual commitment Was loWered to 
2.8% of the portfolio. Based on the cash How and return 
assumptions underlying the simulations, an annual commit 
ment of 2.8% reduces the deviations from the 10% target 
allocation. 

[0049] The simulation results for the ?rst strategy are 
summariZed in FIG. 9. These shoW the median invested 
capital allocation converging to 18%, overshooting the tar 
get by 8%. The 1st and 5th percentiles overshoot more 
dramatically, leaving the invested capital allocation betWeen 
tWo and three times its target. Commitments appear to be too 
high using this strategy. Alternatively, an investor commit 
ting 5% per year could be anticipating a different pattern of 
cash ?oWs and returns than those used in the simulations. In 
either case, FIG. 9 demonstrates the risks of the 5% constant 
commitment strategy. 

[0050] For the second strategy that Was tested, the annual 
commitment percentage Was calibrated so that the median 
allocation converges to the target. The results are shoWn in 
FIG. 10. In this case, the results likely understate the 
potential for error. Investors applying a constant commit 
ment percentage are unlikely to achieve a perfect match 
betWeen the median allocation and the target. Nonetheless, 
the con?dence intervals in FIG. 10 are considerably Wider 
than those in FIG. 5, Where the same tests Were applied to 
the approach of the present invention. The 90% con?dence 
interval is 59% larger than for the approach of the present 
invention (9.0% versus 5.7%). The standard deviation of the 
invested capital allocation, not shoWn in the charts, is 56% 
larger (2.8% versus 1.8%). 

[0051] In addition to increasing dispersion around the 
targeted invested capital allocation, the alternative strategies 
are also sloW to correct discrepancies. FIG. 10 shoWs that 
nine years pass before the median invested capital allocation 
for the second strategy rises from Zero to Within 1% of its 
target. The approach of the present invention reaches Within 
1% of the target in tWo years, as shoWn in FIG. 5. Tests 
based on different starting allocations lead to the same 
conclusions. From starting allocations of 5%, 15%, and 
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20%, Table 3 beloW shoWs that the approach of the present 
invention reaches the targeted allocation more quickly. 

TABLE 3 

NUMBER OF YEARS FOR THE MEDIAN 
INVESTED CAPITAL ALLOCATION TO CONVERGE 

WITHIN 1% OF TARGET 

Recommended Alternative Alternative 
Initial Private Approach (17% Strategy #1 Strategy #2 

Equity Committed Capital (Commit 5% (commit 2.8% 
Allocation Allocation) Each Year) each year) 

0% 2 Does Not 9 
Converge 

5% 1 Does Not 6 
Converge 

10% 0 Does Not 0 
Converge 

15% 4 Does Not 12 
Converge 

20% 5 Does Not 13 
Converge 

[0052] The alternative strategies have tWo Weaknesses that 
are re?ected in the simulations. First, they do not provide 
guidance on hoW to respond When past performance causes 
unexpectedly high or loW invested capital allocations. Sec 
ond, appropriate commitment percentages are dif?cult to 
determine. Some investors set commitment percentages by 
trial and error, changing their policy as they learn from 
experience. Others use a generic rule of thumb, rather than 
customiZing their strategy to their oWn portfolio. 

[0053] By comparison, the present invention automati 
cally responds to past performance. Annual commitments 
are adjusted based on a comparison of total committed 
capital, Which re?ects performance, to the target for com 
mitted capital. Another advantage is that the committed 
capital target is derived from mathematical relationships. By 
using the equations set forth herein, investors can customiZe 
their strategy to their oWn expectations for cash ?oWs and 
returns. 

[0054] In summary, decisions about the amount and tim 
ing of commitments to private equity should be related to the 
asset allocation target for private equity, and a formula that 
directly converts an allocation target for invested capital to 
an allocation target for committed capital should be used. 
The allocation target for invested capital should be deter 
mined Within the overall asset allocation process. The allo 
cation target for committed capital should cause invested 
capital to converge to its target When expectations for 
investment returns and private equity cash ?oWs are met. 
Once a committed capital target is calculated, decisions 
regarding neW commitments should be made systematically. 
Investors should make neW commitments When committed 
capital falls short of its target. NeW commitments should be 
delayed When committed capital exceeds its target. This 
systematic approach reduces the guessWork involved in the 
commitment decision and ensures that future commitments 
are adjusted based on past experience. 

[0055] In one embodiment, the systematic approach of the 
present invention for committing capital to private equity is 
performed automatically on a periodic basis by softWare 
operating on a computer. After each calculation of the 
committed capital target, the softWare may either automati 
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cally make/delay future private equity capital commitments 
or, alternatively, the software may make recommendations 
about future private equity capital commitments (i.e., 
Whether to commit further capital or delay commitments) 
Which are then acted upon by the investor or a party acting 
on the investor’s behalf. 

[0056] Finally, it Will be appreciated by those skilled in the 
art that changes could be made to the embodiments 
described above Without departing from the broad inventive 
concept thereof. It is understood, therefore, that this inven 
tion is not limited to the particular embodiments disclosed, 
but is intended to cover modi?cations Within the spirit and 
scope of the present invention as de?ned in the appended 
claims. 

[0057] Appendix 
[0058] The Target for Committed Capital 

[0059] To derive the target for committed capital, three 
components of an investor’s total portfolio are considered. 
These are sub-portfolios I, U, and L. Sub-portfolio I is 
invested in private equity. Sub-portfolio U is committed to 
but not yet invested in private equity. Sub-portfolio L is 
invested in public equity. Sub-portfolio U is contained 
Within L. In other Words, private equity commitments 
remain in the public markets until they are actually invested 
in the private markets. 

[0060] The value of an investor’s total portfolio (Pt) and 
total private equity commitments (C) at time t can be 
expressed in terms of the sub-portfolios. 

[0061] Equation A-1 states that the portfolio consists of 
illiquid, private market assets and liquid, public market 
assets. Equation A-2 states that private equity commitments 
consist of illiquid, invested assets and uninvested assets. 
From A-l, it folloWs that the portfolio groWs according to 
the rates of return (rI and r1) on sub-portfolios I and L. 

[0062] In addition to the return parameters rI and rL, three 
other parameters determine the groWth of the sub-portfolios. 
These are the commitment rate (rco), the investment rate 
(rm), and the distribution rate (rDI). Capital contained in L 
moves to U (although remaining part of L) according to rco, 
the rate of neW commitments relative to the total portfolio. 
Capital moves from U to I according to rIN, the rate of neW 
investments relative to U. Capital moves from I to L 
according to rDI, the rate of neW distributions relative to I. 
This circular How of capital is described by the folloWing 
three difference equations. 

[0063] Each of the parameters, rI, rL, rco, rIN and rDI, is 
de?ned as a proportion of beginning-of-period portfolio 
values. These parameters are assumed to be constants (this 
assumption is relaxed later). It is also assume d that the 
percentage allocation to each sub-portfolio converges 
asymptotically. Convergence of the sub-portfolio allocations 
occurs as Equations A-4 to A-6 pass through an increasing 
number of iterations, eventually reaching a steady-state as 
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discussed in the last section of the Appendix. Assuming t is 
suf?ciently large that a steady-state has been reached: 

1H1 2 i (A-7) 
Pr+l P1 

[0064] Rearranging Equation A-7 and substituting Equa 
tions A-3 and A-1: 

[0065] It+1 may be eliminated using Equation A-4. 

11 

[0066] Dividing both sides by Pt and solving for Ut/Pt. 

(A-3) 

[0067] After introducing asymptotes for each sub-portfo 
lio allocation, Equation A-2 may be restated as folloWs: 

[0068] Applying the limit as t approaches in?nity to 
Equation A-8 and solving for C*. 

[0069] Equation A-9 provides the basis for the three-step 
commitment strategy of the present invention. First, the 
investor sets a target for 1*, the allocation to illiquid assets. 
Second, the investor uses Equation A-9 to set a target for C*, 
the committed capital allocation. Third, rCO is reset dynami 
cally according to Equation A-10 beloW. (Note that rCO is 
absent from Equation A-9 and can be reset Without affecting 

(A- 10) 

[0070] The derivation can be extended to accommodate 
cash ?oWs into or out of the portfolio. Introducing a constant 
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rate of cash ?oW (rcF), Equations A-3 and A-9 are modi?ed 
as follows. 

[0071] Changes in rIN and rDI When the cash ?oW model 
underlying rIN and rDI is static are also alloWed. Astatic cash 
?oW model implies that the pattern of investments and 
distributions is the same for each commitment or vintage 
year. For example, 60% of each year’s commitment may be 
invested in the same year and 40% in the next year. If the 
cash ?oW model is static and the previous assumptions still 
hold, then rIN and rDI converge asymptotically. Convergence 
occurs as the private equity investment program matures and 
fully diversi?es across vintage years. Therefore, asymptotes 
can be introduced for rIN and rDI and Equation A-9 may be 
again restated as folloWs: 

y* : limy,, for y : rIN 0r rD, (A-9b) 
[H00 

[0072] Steady-State Portfolio GroWth 

[0073] A formula for steady-state portfolio groWth (g*) is 
shoWn beloW. 

PH — P1 . I, - 

Ft><(l+rI)+%><(l+rL)—l]= (A 11) 

I*><(l +r,)+L*><(l +rL)—l 

[0074] It folloWs from convergence of the sub-portfolio 
allocations that I, U, L and C also groW at g* in the 
steady-state. 

[0075] Steady-State Convergence 

[0076] In the simulations described above, the steady-state 
convergence of the sub-portfolio allocations 1*, U* and L* 
is demonstrated. Convergence can also be shoWn by re 
specifying Equations A-4 to A-6 in continuous time as a 
homogenous, ?rst order, linear system as folloWs: 
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[0077] Equations A-12 to A-14 can be represented by a 
vector and a matrix of constants 

17-17)! 0 rIN ] 

rCO rCO rL_rIN 

[0078] The general solution to the system of equations is: 

[0079] Each Bi is a multiple of an eigenvector of the 
matrix A, While each mi is an eigenvalue of the matrix A. 
Derivations of Equation A-15 can be found in many text 
books. See, for example, Elementary Di?erential Equations 
[1969] by Boyce and DiPrima. 

[0080] In the limit as t approaches in?nity, the solution for 
X is dominated by the term associated With the largest 
eigenvalue. Therefore, the ratio xj to xk, for any j and k, 
converges to the ratio of the jth and kth elements of the 
eigenvector associated With the largest eigenvalue. It fol 
loWs that the system of the present invention reaches a 
steady-state, in Which each of the sub-portfolios converges 
to a constant percentage of the total portfolio. 

What is claimed is: 
1. A method for committing capital to a private equity 

portion of an investment portfolio, Wherein the investment 
portfolio includes the private equity portion and a liquid 
portion, comprising: 

(a) determining a committed capital target based on an 
expected rate of return of the liquid portion of the 
portfolio, an expected rate of return of the private 
equity portion of the portfolio, an expected rate at 
Which distributions are paid from the private equity 
portion of the portfolio, and an expected rate at Which 
capital commitments associated With the private equity 
portion of the portfolio are invested; 

(b) comparing an actual value of committed capital in the 
private equity portion of the portfolio With the com 
mitted capital target; 

(c) delaying commitment of further capital in the private 
equity portion of the portfolio if the actual value of 
committed capital in the private equity portion of the 
portfolio exceeds the committed capital target; and 

(d) committing further capital in the private equity portion 
of the portfolio if the actual value of committed capital 
in the private equity portion of the portfolio is beloW 
the committed capital target. 

2. The method of claim 1, Wherein step (a) further 
comprises determining the committed capital target in accor 
dance With a target for invested capital in the private equity 
portion of the portfolio. 

3. The method of claim 2, Wherein the target for com 
mitted capital is determined in step (a) in accordance With 
the folloWing equation: 
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wherein C* corresponds to the target for committed capital, 
1* corresponds to the target for invested capital in the private 
equity portion of the portfolio, rL corresponds to the 
expected rate of return of the liquid portion of the portfolio, 
rI corresponds to the expected rate of return of the private 
equity portion of the portfolio, rDI corresponds to the 
expected rate at Which distributions are paid from the private 
equity portion of the portfolio, and rIN corresponds to the 
expected rate at Which capital commitments associated With 
the private equity portion of the portfolio are invested. 

4. The method of claim 2, Wherein steps (a)-(d) are 
repeated periodically, thereby causing a value representing 
actual invested capital in the private equity portion of the 
portfolio to converge to the target for invested capital in the 
private equity portion of the portfolio. 

5. The method of claim 4, Wherein steps (a)-(d) are 
repeated annually. 

6. The method of claim 4, Wherein at least one of the 
expected rate of return of the liquid portion of the portfolio, 
the expected rate of return of the private equity portion of the 
portfolio, the expected rate at Which distributions are paid 
from the private equity portion of the portfolio, and the 
expected rate at Which capital commitments associated With 
the private equity portion of the portfolio are invested, are 
recalculated during a subsequent iteration of step (a). 

7. The method of claim 6, Wherein each of the expected 
rate of return of the liquid portion of the portfolio, the 
expected rate of return of the private equity portion of the 
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portfolio, the expected rate at Which distributions are paid 
from the private equity portion of the portfolio, and the 
expected rate at Which capital commitments associated With 
the private equity portion of the portfolio are invested, are 
recalculated during a subsequent iteration of step (a). 

8. A system for committing capital to a private equity 
portion of an investment portfolio, Wherein the investment 
portfolio includes the private equity portion and a liquid 
portion, comprising a computer With softWare that causes 
the computer to: 

(a) determine a committed capital target based on an 
expected rate of return of the liquid portion of the 
portfolio, an expected rate of return of the private 
equity portion of the portfolio, an expected rate at 
Which distributions are paid from the private equity 
portion of the portfolio, and an expected rate at Which 
capital commitments associated With the private equity 
portion of the portfolio are invested; 

(b) compare an actual value of committed capital in the 
private equity portion of the portfolio With the com 
mitted capital target; 

(c) delay commitment of further capital in the private 
equity portion of the portfolio if the actual value of 
committed capital in the private equity portion of the 
portfolio exceeds the committed capital target; and 

(d) commit further capital in the private equity portion of 
the portfolio if the actual value of committed capital in 
the private equity portion of the portfolio is beloW the 
committed capital target. 


